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Foreward

This packet describes wastewater management systems for the
24 cities and towns covered by the Merrimack Valley Planning Com-
mission and Northern Middlesex Area Commission. These systems
are in line with the 1972 Federal Water Pollution Control Act Amend-
ments and they appear to be the most cost-effective way of renovating
the domestic sewage, industrial wastes and the stormwater overflows
of combined sewers which these communities contribute to the pollution
of the Merrimack River.

These systems have been developed from several alternatives pre-
pared by the Merrimack Wastewater Management Study, and their
tentative selection reflects a consensus of the Federal, state and
regional agencies which are study participants. To be cost-effective,
the systems depart from the least-cost alternative only when the findings
of public involvement and environmental, public health or other consid-
erations warrant such a change.

The selection of the systems is not yet final. Changes in their
makeup are possible both before public meetings at the Northern Essex
Community College in Haverhill at 8p.m. June 25 and at Chelmsford
High School at 8 p.m. June 27 and until the results of these meetings
are complete. Additional public meetings are expected. Public response

will be critical in the ultimate selection of the most favorable systems.

The study is to be finished and the report forwarded to the United
States Congress by fall. The results will also be furnished to the
Massachusetts Division of Water Pollution Control and the U, S. En-
vironmental Protection Agency for future planning purposes. The study
is a congressionally authorized planning effort that involves the U, S.
Army Corps of Engineers, the Commonwealth of Massachusetts, EPA and
five regional planning agencies.

The systems shown in this packet, like all the alternatives, incor-
porate past engineering reports to the cities and towns, regional land
use and zoning maps, population projections, and industrial survey, the
results of public meetings and workshops about wastewater management
and the State Implementation Schedule for Water Pollution Abatement.
The systems use the secondary treatment plants required by the present
state program as a building block in providing the advanced treatment
specified in the 1972 federal water pollution control law.



The law requires secondary treatment by 1977 and best practicable
treatment by 1983. The mid-1983 goal is water that is clean enough
for fishing and swimming. The law also requires best available treat-
ment by 1985 and the goal at that time is no discharge of pollutants
into the water. These systems are designed to be in compliance with
the law, and they would be implemented in phases.

These systems will be necessary if the quality of water in the Merri=-
mack River is to be improved. Their operation, however, does not
guarantee that the goal of fishable-swimmable water will be achieved
because of the pollution caused by non-point sources such as dumps
and failing septic tanks. Further study and planning are needed to de-
termine not only how much these non-point sources pollute the river, but
also what kinds of remedial action are needed. It is expected that the
public will be involved in a subsequent effort to accomplish this.

The reports about all alternatives are available at the offices of the
Corps of Engineers in Waltham, the Merrimack Valley Planning Com-
mission at 87 Winter Street, Haverhill, and the Northern Middlesex
Area Commission at 144 Merrimack Street, Lowell.



Systems Along The Merrimack

The study has prepared an array of alternative wastewater manage-
ment systems that vary in treatment processes and degrees of region-
alization. In attempting to choose the most cost-effective systems
from the alternatives, the participating agencies favored: (1) a minimum
of regionalization or centralization, (2) land application systems over
other treatment facilities that discharge effluent directly into waterways,
(3) outfall locations that are sensitive to the aquatic environment, and
(4) when possible, non-structural solutions to the sewage disposal
problems of small communities.

Reports from the aesthetic, biological, engineering, hygienic and
socio-economic consultants influenced these choices. Highlights of
their assessment which are still under review follow:

—--Aesthetic impacts: both the long transmission lines required by
regional systems and the land application systems-would disrupt the
existing natural landscape. It was suggested that buffer zones of trees
be planted around land application sites especially at rapid infiltration sites.

—--Biological impacts: the land application technique would be preferred
over water-oriented technology because it provides a buffer zone between
effluent and receiving waters. The negative impacts of possible failures
in water-oriented treatment facilities on aquatic life would be minimized by
non-regional systems. Ozonation would be better than the chlorination
of treated effluent because it would eliminate the expected discharge of
residual chlorine and ammonia from treatment facilities. A deep ocean
outfall would be favored over a discharge to the estuary in order to permit
the re-opening of shellfish harvest areas.

--Engineering impacts: the costs of transmission lines would offset
the economics of scale found in regional systems. Land application
systems would be preferred over water-oriented systems because they
involve only one process -- managing the application of partially reno-
vated wastewater onto land -- to achieve advanced wastewater treatment.
Water-oriented systems would require several processes to achieve
advanced treatment, each of them liable to failure. A comparison of
operation and maintenance costs would also rule in favor of land application
systems since they would not be as expensive as water-oriented systems.



-~Hygienic impacts: land application would be preferred for
communities which produce less than 10 million gallons per day of
wastewater or which consistently produce the same constituents in
their wastewater, Possible leaks in transmission lines would not
favor regional systems. The possibility of operational failures would
weigh heavily against both regional systems and water-oriented
treatment facilities in favor of land application. Discharges to small
tributaries of the Merrimack River such as the Concord and Powwow
Rivers would not as ideal as discharges to the Merrimack or land ap-
plication because of the extra assimilative capacity of the Merrimack
River.

-=Socio-economic impacts: least-cost systems would add least to
the costs of municipal services. Non-regional systems would not
cause a negative land use impact of long transmission lines, It would
be desirable to avoid creating new sanitary districts that combine
cities with small towns other than immediate suburban communities.

The most cost-effective systems for the nine communities that belong
to the Northern Middlesex Area Commission follow, The systems have
been derived from several alternatives and, to be cost-effective, they
depart from the least-cost alternative only when the findings of public
involvement and environmental, public health or other considerations
warrant such a change.

--Pepperell: after building a secondary treatment plant as required by
the present State Implementation Schedule, Pepperell would build an
advanced waste treatment plant that would discharge effluent into the
Nashua River. This system is taken from Alternative 1.

--Dun stable: this town would be expected to continue with on-site
sewage disposal systems for as long as possible.

--Lyngsborough: when sewerage is required, the wastewater from the
eastern part of Tyngsborough would be sent to a system in Lowell and the
wastewater from the other part of the town would be sent to a system in
Chelmsford. This system is taken from Alternative 1.



--Westford: land application, if acceptable, would be possible
for the three small areas of town which need sewerage. If strict
land use management controls were instituted and properly designed
and carefully regulated privated septic systems required, it would
be possible for the remainder of the town to continue with on-site
sewage disposal systems. Otherwise, the town would need to become
part of a wastewater management system, perhaps with a system in
Chelmsford. This system is taken from Alternative 1.

--Chelmsford: after building a secondary plant for the northern part
of Chelmsford, the town would build an advanced treatment facility that
would discharge into the Merrimack River. The plant would also serve
part of Tyngsborough. Raw wastewater from the soutern part of Chelms-=
ford would be sent to Billerica for treatment. These systems are taken
from Alternative 1.

--Billerica: this town would construct an advanced treatment plant
and the effluent would be discharged to the Concord River. The exact
point of discharge is still to be evaluated. The plant would also treat
raw wastewater from the southern part of Chelmsford. This system-is
taken from Alternative 1.

--Dracut, Tewksbury and Lowell: an-advanced treatment plant would
be added to the secondary treatment plant under construction in Lowell
to serve that city as well as Dracut, Tewksbury and part of Tyngsborough.
Discharge would be into the Merrimack River, This system is taken from
Alternative 1.

The most cost-effective systems for the 15 communities under the
jurisdiction of the Merrimack Valley Planning Commission follow. The
systems have been derived from several alternatives and, to be cost-
effective, they depart from the least-cost alternative only when the
findings of public involvement and environmental, public health or other
considerations warrant such a change.

--Andover, Lawrence, Methuen and North Andover: these communities
are part of the Greater Lawrence Sanitary District which would remain
unchanged. An advanced treatment facility would be added to the secondary
treatment plant now under construction which would discharge into the
Merrimack River at North Andover. This system is taken from Alternative 1.




--Haverhill and Groveland: after constructing a secondary treatment
plant as required by the State Implementation Schedule, these communities
would expand their Bradford site to include an advanced treatment plant.
This system is taken from Alternative 1.

--Boxford: if the town were to strengthen its policy of strict land
use management controls and require properly operating and carefully
regulated septic tanks, it would be able to remain with on-site sewage
disposal systems.

--Rowley: if the town were to institute strict land use management
controls and septic system regulations, it might be able to remain with
on-site disposal., Otherwise, sewerage would become inevitable and
Rowley would join a regional wastewater management system with com-
munities to the south.

--Georgetown: though strict land use controls might still prevent the
need for sewerage, it is probably that on-1ot sewage disposal systems
will not suffice indefinitely. Should sewerage become inevitable, George-
town should make immediate provisions for joining an interceptor system
running through Groveland to the facilities to the facilities at Haverhill,

--West Newbury : like Boxford, this town has a good chance of remaining
with on-site sewage disposal systems given a policy of strict land use
management controls. Otherwise, West Newbury would join .a wastewater
management system in Amesbury.

--Newbury, Newburyport and Salisbury: a secondary treatment plant
located away from the Newburyport waterfront would serve these three com-
munities. Effluent would be discharged not to the estuary but to a deep
ocean outfall, This system is taken from Alternative 2.

--Merrimac: one of the two major options remaining for this town includes
secondary treatment in Merrimac to be followed by spray irrigation or rapid
infiltration in Merrimac. The other option is to transmit raw wastewater
to Amesbury for secondary treatment to be followed by spray irrigation
in the Merrimac and/or rapid infiltration in Amesbury. These systems are
taken from Alternatives 5 and 6.

--Amesbury: this town has three options., It could follow augment the
secondary treatment plant under construction with rapid infiltration in the
town. Amesbury could also serve both Amesbury and Merrimac at its



secondary treatment plant to be followed by spray irrigation in Merrimac
and/or rapid infiltration in Amesbury. Amesbury could also bring Merri-
mac into a spray irrigation facility for both towns, Merrimac .already
having provided secondary treatment for its wastewater independently.
These systems are taken from Alternatives 5 and 6.



Background Information

The charts, maps and tables on the following pages show the
wastewater management alternatives, treatment processes, cost
summaries, present amiprojected wastewater flows and a summary
of highlights of aesthetic, biological, engineering and socio-economic
impacts which have been condensed from several still-unreviewed con-
sultants' reports.

The summaries of the costs for construction and operation and main-
tenance do not present the current 75 per cent Federal and 15 per cent
state grant participation for eligible items of work. Municipal sewage
collection systems are not considered eligible. These costs, however,
are included in the summaries. They are also presented separately.
The construction and operation and maintenance cost summaries include
costs for the collection and treatment of industrial wastes, but it should
be realized that these costs will be paid by industry. The costs do not
reflect a credit for existing or obligated facilities under the State Im-
plementation Program. The costs of treating stormwater from combined
sewers have been included, but combined stormwater collection and
storage costs for Haverhill, Lowell and Lawrence are not included.

The summaries of costs for construction and operation and maintenance
also do not include any contingencies for engineering or construction.

The least cost alternative represents the minimum monetary investment
needed to solve regional wastewater management problems. However,
this does not mean the lowest financial outlay for each individual com-
munity in the two regions because the alternative has been developed
from the least expensive components of all the alternatives.

All reports are available for public inspection at the offices of the
Corps of Engineers in Waltham, the Merrimack Valley Planning Commission
at 87 Winter Street, Haverhill, and the Northern Middlesex Area Commission
at 144 Merrimack Street, Lowell.
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Billerica
Chelmsford
Dracut
Dunstable
Lowell
Pepperell
Tewksbury
Tyngsborough

Westford

Costs for Municipal Collection Systems
Northern Middlesex Area Commission

Alternative
1 2 3 4

Least
5 Cost

$30,733.6 $30,733.6 $30,733.6 $30,733.6 $30,733.6 $30,733.6

4,760.5 4,760.5 3,950.2 3,950.2
12,978.5 12,978.5 12,978.5 12,978.5
0 0 0
25,595.,8 23,470.6  25,595.8 25,595.8
2,496.6 2,596.6 2,596.6 2,596.6
6,649.3 6,649.3 6,649.3 6,649.3
1,573.4 1,573.4 1,573.4 1,573.4
3,671.8 3,671.8 3,671.8 3,671.8

NOTES (1) Costs are stated in thousands of dollars
(2) Municipal collection system costs are
for 1990 sewer service areas
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5,161.8

4,760.5

12,978.5 12,978.5

0 0

25,595.8 25,595.8
2,596.6 2,596.6
6,649.3 6,649.3
1,673.4 1,573.4

3,671.8 3,671.8



-1

Costs for Municipal Collection Systems
Merrimack Valley Planning Commission

2

Alternative
3 4 5

Least
6 Cost

Amesbury $3,317.6 $3,317.6$2,645.0 $2,645.0 $3,317.6 $3,317.6 $ 3,317.6

Andover 16,786.3
Boxford 0

Georgetown 0

Groveland 7,361.4
Haverhill 22,773.9
Lawrence 7,285.5
Merrimac 2,922.3
Methuen 4,472.3
Newbury 5,366.7

Newburyport 5,296.1

North Andover 4,901,7

Rowley 0
Salisbury 4,454 .4
West Newbury 0

16,786.3 16,786.3 16,786.3 16,786.3

0
0

7,361.4

22,773.9 22,773.9 22,773.9

7,285.5
2,604.6
4,472.,3
5,366.7
5,296.1
4,301.7
0
4,454 .4

0

0 0 0
0 0 0

7,361.4 7,361.4 7,742.5

7,285.5 7,285.5 7,285.5

2,604.6 2,604.6 2,922.3

4,472.3 4,472.3 4,472.3

5,086.8 5,086.8 5,366.7

5,296.1 5,296.1 §5,296.1

4,901.7 4,901,7 4,901.7
0 0 0

4,454 .4 4,454.4 4,454.4

NOTES: () Costs stated in thousands of dollars
(2) Municipal collection system costs are for
proposed 1990 sewer service areas
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16,786.3 16,786.3
0 0
0 0

7,742.5 7,36l1.4

22,773.9 22,773.9 22,773.9

7,285.5 7,285.5
2,922.3 2,922.3
4,472.3 4,472.3
5,366.7 5,366.7
5,296.1 5,296.1
4,901.7 4,901.7
0 0
4,454.4 4,454.4

0 0



TABLE 6

SUMMARY OF FLOWS
1990 2020

sewered sewage sewage sewered sewage sewage
population flow flow population flow flow
(in thous.) (gpcd) (MGD) (in thous.) (gpcd) (MGD)

NORTHERN MIDDL ESEX
AREA COMMISSION

Billerica Residential 31.79 82.1 2.61 47. 43 100.1 4. 75
Industrial 2.00 2.50

Infiltration 0.91 1. 66

TOTAL . 5.52 8.91

Chelmsford Residential 16. 13 101.0 1. 63 43. 16 109.8 4. 74

Industrial 0.20 0.18

Infiltration 0. 33 0.95

TOTAL 2.16 5.87

Dracut Residential 24. 48 66.2 1. 62 26.78 79.9 2. 14

Industrial 0.43 0.90

Infiltration 0. 32 0.43

TOTAL 2.37 3.47

Dunstable Residential * 13.5 85 1. 15
Industrial 0

Infiltration 0.23

TOTAL 1. 38

Lowell Residential 84.0 91.3 7.67 99. 79 100 9.98

Industrial 4. 36 5.45

Infiltration 4,60 - 5.99

Stormwater (Equalized) 10. 84 10. 84

27.47 32.26

Pepperell Residential 8.51 94.0 0. 80 17.20 105. 8 1. 82

Industrial 4.55 7.05

Infiltration 0, 16 0. 36

TOTAL 5.51 9.23

*¥Estimated flow based on 75% of 2020 population served at a sewage flow of 85 gpcd
These towns have no existing or presently proposed sewage systems for 1990.
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NORTHERN MIDDL ESEX

AREA COMMISSION

Tewksbury

Tyngsborough

Westford

Residential

Industrial

Infiltration
TOTAL

Residential

Industrial

Infiltration
TOTAL

Residential

Industrial

Infiltration
TOTAL

MERRIMACK VALLEY

PLANNING COMMISSION

Amesbury

Andover

Boxford

Georgetown

Residential

Industrial

Infiltration
TOTAL

Residcuntial

Industrial

Infiltration
TOTAL

Residential

Industrial

Infiltration
TOTAL

Residential

Industrial

Infiltration
TOTAL

TABLE 6 (continued)

1990

2020

sewered sewage sewage sewered sewage scwage
population flow flow population flow flow
(in thous.) (gpcd) (MGD) (in thous.) (gpcd) (MGD)
20.59 76.3 1. 57 32. 47 92. 4 3.00
1.71 2.90
0.31 0. 60
3.59 6.50
8. 84 74.7 0. 66 19. 72 99.9 1.97
0.74 1. 44
0.13 0.39
1.53 3. 80
2,73 69. 6 0.19 10. 02 91.8 0.92
0.15 0.20
0.04 0.18
0.38 1. 30
12. 4 73.4 0.91 17.75 76.6 1. 36
0.32 0.52
0.32 0. 48
1.55 2.36
31.5 74. 6 2.35 34.3 80 2.74
6.45 10. 48
0. 83 0.96
9.63 14, 18
* 8.25 85 0. 70%
0
0. 14
0.84
® 9.9 76.8 0.76
0.01
0. 15
0.92

#These towns have no existing or presently proposed sewage
systems for 1990,
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TABLE 6 (continued)

1990

i e

2020

sewered sewage sewage sewered

sewage sewage

population flow flow population flow flow
(in thous.) (gpcd) (MGD) (in thous.) (gpcd) (MGD)
MERRIMACK VALLEY
PLANNING COMMISSION
Groveland Residential 7.7 76. 7 0.59 10.5 93.3 0.98
- Industrial 0.26 1. 42
Infiltration 0. 12 0.20
TOTAL 0.97 2.60
Haverhill Residential 49.0 93.3 4.57 59.0 100. 2 5.91
Industrial 4.91 6.58
Infiltration 2.74 3.55
Stormwater (Equalized) 5.50 .5.50
17.72 21. 54
Lawrence Residential 69.0 70. 4 4. 86 71.0 76.5 5.43
Industrial 16. 63 23.82
Infiltration .2.92 _3.26
Stormwater (Equalized) 4.90 4,90
29.131 37.41
Merrimac Residential 2.6 69.2 0. 18 4.0 90. 0 0. 36
Industrial 0.09 0.15
Infiltration 0. 04 0.07
TOTAL 0.31 0.58
Methuen Residential 39.95 76.1 3.04 43, 38 88.5 3.84
Industrial 0.93 1. 19
Infiltration 1. 82 2.30
TOTAL 5.79 7.33
Newbury Residential 4.0(w) 104 0.46 6.0 (w) 112 0.71
Industrial 1.0 (s) 40 0 1.0 (s) 40 0
Infiltration 0.09 0. 14
TOTAL 0.55 0. 85

(w) Denotes winter population
(s) Denotes summer population
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MERRIMACK VALLEY
PLANNING COMMISSION

Residential

Industrial

Infiltration
TOTAL

Newburyport

North Andover Residential
Industrial
Infiltration
TOTAL

Residential

Industrial

Infiltration
TOTAL

Rowley

Residential

Industrial

Infiltration
TOTAL

Salisbury

West Newbury Residential
Industrial
Infiltration
TOTAL

TABLE 6 (continued)

1990

2020

sewered sewage sewage sewered sewage sewage

population flow flow population flow flow
{in thous.) (gpcd) (MGD) (in thous.) (gpcd) (MGD)

16..7 (w) 80.2 1.36 22.5 (w) 85.8 1.95

0.5 (s) 40 0.66 0.5 (s) 40 0.97

0.48 0.68

2.50 3.60

16. 6 97.0 1.61 20.0 105 2. 10

1.61 .39

0.56 0. 74

3.78 5.23

* 4, 28 85 0. 36%

0

0.07

0. 43

5.0(w) 104 1.24 7. 7(w) 112 1.58
18. 0 (s) 40 0 18.0(s) 40 0

0.43 0,55

1. 67 2.13

* 3.0 85 0. 26%

0

0.05

0.31

*These towns have no existing or presently proposed sewage systems

for 1990,

(w) Denotes winter population
(s) Denotes summer population
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-L - Adverse impact - long term
-S = Adverse impact - short term

SUMMARY OF IMPACTS +L - Beneficial impact ~ long term
+S - Beneficial impact - short term

Geographical Area __Amesbury

These are preliminary findings of impacts which are subject
to review and refinement by local, regional, state and Federal
agencies.

ALTERNATIVE 3
ALTERNATIVE 4
ALTERNATIVE §
ALTERNATIVE 6

ALTERNATIVE 1
ALTERNATIVE 2

Aesthetic

(-L) 80-acre rapid infiltration site would be visible from Route 495
(-L) Existing landscape would be destroyed

(+L) Recreation would be possible if additional land were acquired
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Biological

(+L) Effluent would augment low flow in Powwow River during summer

(+L) Increased flow wo uld add to dissolved oxygen in Powwow River

(+L) Decrease in levels of toxic metals would allow sensitive game
fish in Powwow River

(-L) Residual chlorine and ammonia in effluent would be toxic to
some aquatic life near outfall during low flow periods in
Powwow River

(T & (+L) Water quality in estuary would improve
Engineering

¢ ¢ (+L) Operation would require one-half the manpower, two-thirds the
energy needs and one-eight the chemicals of other alternatives

Socio-Economic

% ¢ (-L) Site location in low density area would hinder industrial development
‘L $ ¢ (+L) Site location in low density area would maintain open space

) ¢ $ 9 (-L) Sewer service area in low density area would create pressure

for development contrary to goals for open space

v (+L) Sewer service area would permit economic development in low

j density area
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-L - Adverse impact - long term
~-S - Adverse impact - short term

SUMMARY OF IMPACTS +L - Beneficial impact - long term
- T +8 - Beneficial impact - short term
Geographical Area Boxford (75% of southern area) :
—_—NMY N O
EEEEEE
. E [5:' E [5:‘ 5:‘ These are preliminary findings of impacts which are subject
E 5 E E E 5 to review and refinement by local, regional, state and Federal
=l =R E =l agencies.
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Aesthetics

(-L) 230-acre spray irrigation site would destroy existing character
and landscape

@ (+L) Recreation would be possible with the acquisition of extra land

-

Biological i
q . (+L) Wastewater discharge outside Mermrimack River watershed should

have a good impact
D ¢ (L) Transmission lines might create hazards from vandalism and
leakage into groundwater

Engineering

b ¢ (+L) Operation would require one-third the manpower, the same amount
of energy and one=-eight the chemicals of the other alternatives

Socio-Economic

[} (+L) Site location would support both goals for economic development
and open space
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-L - Adverse impact - long term
-S - Adverse impact - short term

SUMMARY OF IMPACTS +L - Beneficial impact - long term
+S - Beneficial impact - short term

Geographical Area _Gaorgetown o —

— N MY N O
EEEEEER
E‘t E 2 >, 2 2 These are preliminary findings of impacts which are subject
§ E E 5 E 5 to review and refinement by local, regional, state and Federal
E.‘J.. ﬁ ﬁ Eﬂ ﬁ E agencies.
dREZ =S
Aesthetics
) (+L) Transmission line would make possible one-mile path along
Penn Brook
¢ P (-S) Transmission line layout would disrupt landscape
J: (-1) 460-acre spray irrigation site would be visible from village center
¢ (-L) Site would mar the existing landscape
) (+L) Recreation would be possible with acquisition of extra land

Biological

(+L) Turbidity of Merrimack River would decrease

(-L) Tidal impoundment might cause toxicity from ammonia and residual
chlorine near outfalls

(+L) Overall condition of Merrimack River would improve
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) (+L) Operation would require one-third the manpower, the same arhount

Engineering
# of energy and one-eight the chemicals of other alternatives

Socio=-Economic
¢ (+L) Location would support economic development
i d» (-L) Location would detract from goals of maintaining public open space
while regulating development
$$dd¢ ¢ (+L) Sewer service area would cover area of maximum density
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SUMMARY OF IMPACTS

-l, - Adverse impact - long term
-S = Adverse impact - short term
+L - Beneficial impact - long term

+S - Beneficial impact - short term

Geographical Area _Greater Lawrence Sanitary District

ALTERNATIVE 1
ALTERNATIVE 2
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ALTERNATIVE 3

ALTERNATIVE 4

J

ALTERNATIVE 5
ALTERNATIVE 6
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(Andover, Lawrence, Methuen and North Andover)

These are preliminary findings of impacts which are subject
to review and refinement by local, regional, state and Federal
agencies.

Aesthetics

(+L) Transmission lines would allow six miles of path along
Merrimack River

(-S) Transmission line construction would disrupt riverscape and areas
of St. Francis Seminary, Greater Lawrence Vocational Technical
School, Deer Jump Reservation and Riley Playground

Biological
( ?) Effluent discharge might have significant impact

(-S) Treatment plant failures would have severe impact on local
aquatic life
(+L) Improved water quality would enhance condition of Merrimack River
(-L) Ammonia and residual chlorine in effluent might be toxic to
aquatic life near outfall
(-S) Work stoppages and treatment failure would create public
health hazards
(-L) Stormwater overflows from combined sewers of Lawrence would
exceed design capacity of system, causing public health hazards

Socio-Economic

(-L) Sewer service area in Andover and Methuen would extend into
low density area, creating pressure for development

(+L) Sewer service area in low density areas would permit economic
development

(+1) Treatment Plant site would be compatible with land use plans
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SUMMARY OF IMPACTS

-L - Adverse impact - long term
-S - Adverse impact - short term
+L - Beneficial impact - long term
+S - Beneficial impact - short term

Geographical Area Haverhill and Groyeland

ALTERNATIVE S
ALTERNATIVE 6
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These are preliminary findings of impa¢ts which are subject
to review and refinement by local, regional, state and Federal
agencies.

Aesthetic

(-S) Transmission line construction to Bagrall School would cause
disruptions

(-1) Landscape along Johnson Creek would be marred

(+L) Two-mile path on transmission line to Johnson Creek would be
possible

(~L) 220-acre site would destroy existing landscape

(+L) Recreation would be possible if extra land were acquired-

Biological
(+L) Turbidity in Merrimack River would be reduced

(+L) Overall condition of Merrimack River would be substantially improved
(+L) Removal of wastewater from Merrimack would benefit aquatic life
(-L) Tidal impoundments might cause toxicity to aquatic life from
ammonia and residual chlorine near outfall
(+L) Effluent would flow toward Merrimack River and eliminate any
threat to groundwater supply

Engineering
(+L) Operation would require one-half the man hours, two-thirds the
power and one-eight the chemicals of other alternatives

Socio-Economic

(-L) 220-acre and 130-acre sites in Haverhill would not support
economic development

(+L) Sites in Haverhill would permit open space

(-L) 180-acre site in low density area of Groveland would hinder
economic development

(+L) Groveland site would allow maintenance of open space

#l) Sewer service areas in Haverhill would be consistent with goals of
économic development .

(-L) Sewer service areas would create pressure for development contrary
to desires for open space

(-S) Street traffic would be disrupted by pipeline construction
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-L - Adverse impact - long term

-S - Adverse impact - short term
SUMMARY OF IMPACTS +L - Beneficial impact - long term

+S - Beneficial impact - short term

Geographical Area Merrimac

These are preliminary findings of impacts which are subject
to review and refinement by local, regional, state and Federal
agencies.

ALTERNATIVE 1
ALTERNATIVE 2
ALTERNATIVE 3
ALTERNATIVE 4
ALTERNATIVE 5
ALTERNATIVE 6

Aesthetic

(-L) 400-acre site would be visible from Route 495

(-L) Site would destroy existing landscape

(+L) Recreation would be possible with the acquisition of extra land
(+L) Flow augmentation would enhance Cobbler Brook area
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Biological
4) (-L) Effluent might cause ammonia and residual chlorine to reach toxic

levels to aquatic life near outfall during low flow periods in
Powwow River

3K (+L) Water quality in estuary would improve substantially

Engineering
@ C (+L) Operation would require one-third the manhours, the same amount
of energy and one-eighth the chemicals of other alternatives

Socio=Economic

¢ 0 Q ¢ (+L) Sewer service area wnuld be consistent with goals for economic
development

@ ¢ (-L) Land application site would hinder economic development

b (+L) Land application site would maintain open space

70



SUMMARY OF IMPACTS

-L - Adverse impact - long term
-S - Adverse impact - short term
+L ~ Beneficial impact - long term
+S - Beneficial impact - short term

Geographical Area Newhury and Newburyport

ALTERNATIVE 1
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ALTERNATIVE 6
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These are preliminary findings of impacts which are subject
to review and refinement by local, regional, state and Federal
agencies.

Aesthetic

(-L) Treatment plant would be located in historic waterfront area
(+1) Water sculpture would be possible at outfall

Biological
(+L) Secondary effluent would have a negative effect on estuarine

environment. Ammonia would remain toxic because of high
alkalinity of salt water. Residual chlorine and chloramines
would have sub-lethal effect on estuarine organisms
(+L) Ocean outfall would benefit shellfish beds and recreation areas
in estuary
(+L) Discharge of effluent into estuary after advanced treatment would
improve water quality
(-L) Possible treatment plant failures would endanger swimming
areas and destroy shellfish beds
(-L) Effluent discharge might be hazardous during low periods of low tides

Engineering
(~L) Ozonation instead of chlorination before using estuary outfall

would require one~-fifth the man hours and 10 times the energy
of chlorination

(-L) Ocean outfall might be plugged by ocean current or damaged by
storms

Socio-Economic

(-L) Treatment plant on waterfront would be inconsistent with goals of
economic development and open space

(-L) Treatment plant in industrial zone would hinder economic development

(+L) Treatment plant site would allow open space

(-1) Sewer service area inopen space would be contrary to maintaining
open space

(+L) Sewer service area in open space would permit economic developmert

(+1) Ocean outfall would benefit commercial fisheries

(+L) Improved water quality would increase tourism and recreation

(-S) Pipeline construction in downtown Newburyport would disrupt
street traffic 71



-L - Adverse impact - long term
-S = Adverse impact - short term

SUMMARY OF IMPACTS +1 - Beneficial impact - long term
il - +S - Beneficial impact - short term

Geographical Area Rowley

_— N N WO
sugpEe
E E:t‘ 5 E [:x:' 2 These are preliminary findings of impacts which are subject
Qz; E E E E E to review and refinement by local, regional, state and Federal
BBEEBBEE  agencies.
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Aesthetic
¢ ¢ (-L) 200-acre spray irrigation site and treatment plant would degrade
natural character of open space
¢ ¢ (+L) Some recreation would be possible if extra land were acquired
$ (-L) Landscape near Sand Creek would be disrupted
Biological
¢ (+L) Out-of-basin transfer of wastewater would benefit Merrimack River
Basin
[0} «k (+1) Discharge of effluent to estuary after advanced treatment would
improve water quality
o ¢ (-L) Passage of transmission line through salt marsh would endanger

public health if leak of raw sewage occurred

Engineering

¢ ¢ (+L) Operation would require one=-third the man hours, same amount of
energy and one-eighth the chemicals of other alternatives

b (-L) Sites would hinder goals of maintaining open space

(+L) Sites would favor economic development
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-L - Adverse impact - long term
-S - Adverse impact - short term

SUMMARY OF IMPACTS +L - Beneficial impact - long term
+S - Beneficial impact - short term

Geographical Area ___Salishury

These are preliminary findings of impacts which are subject
to review and refinement by local, regional, state and Federal
agencies.

ALTERNATIVE 3
ALTERNATIVE 4
ALTERNATIVE 5
ALTERNATIVE 6

ALTERNATIVE 1
ALTERNATIVE 2

Aesthetics

(-L) Treatment plan would be visible from Salisbury Beach and Merrimack
River

) (-L) Pipeline would leave man-made scar on land

(+L) Recreation would be possible with acquisition of extra land

(-L) 110-acre rapid infiltration site would be visible from Route 95 and
Elm Street

©
-

o
o
-

-o—
L
o

Biological
(+L) Possibilities of algae blooms would be reduced

b ¢

b ¢ (+L) Diverse fish and shellfish species would be possible

b ¢ (+L) Build-up of toxic materials in fish would be eliminated

b ¢ (+L) Eliminating discharges would pravent bypassing of treatment plants
¢ (-L) Discharging secondary effluent into estuary would release ammonia
that would remain toxic due to alkalinity of salt water. Residual
chlorine and chloramines would have sub-lethal effect on estuarine
organisms. Heavy metals in secondary effluent would be toxic to
aquatic life

d ¢ (+L) Reduced wastewater discharge would benefit sensitive aquatic life
to estuary
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Engineering
d ¢ (+L) Operation would require one-half the man hours, two thirds the power

and one-eighth the chemicals of other alternatives

Socio-Economic

q (+L) 110-acre site would maintain open space and regulate development
4 (-L) Site would not enhance property values '
E (+L) Sewer service area would encompass low density and commercial
zones in support of economic development:'
¢ $ L (-L) Sewer service area in low density area would create development
L pressure contrary to goal of maintaining open space
¢ {P ¢ (-S) Pipeline construction would disrupt street traffic
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SUMMARY OF IMPACTS

-L - Adverse impact - long term
~-S - Adverse impact - short term
+L - Beneficial impact - long term

+S - Beneficial impact - short term

Geographical Area _ West Newbury

ALTERNATIVE 1

ALTERNATIVE 2

fa

ALTERNATIVE 3

ALTERNATIVE 4

ALTERNATIVE 5
ALTERNATIVE 6
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These are preliminary findings of impacts which are subject
to review and refinement by local, regional, state and Federal
agencies,

Aesthetic

(-L) 460-acre spray irrigation site would destroy natural landscape
(+L) Recreation would be possible with extra land acquisition

(-L) Transmission line would degrade natural landscape

Biological

(-L) Effluent might create toxic levels of ammonia, chloramines and
residual chlorine near outfall during low flow periods in Powwow River

(+L) Discharging effluent to estuary after advanced treatment would
improve water quality

(+L) Effluent would flow toward Merrimack River and eliminate possibility
of groundwater contamination

Engineering
(+L) Operation would require one-third the man hours, the same amount
of energy and one-eighth the chemicals of other alternativ es

Socio-Economic

(+L) Sites in low density area would support goals of maintaining
open space

(-L) Sites would not support goals of economic development or enhance
property values
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SUMMARY OF IMPACTS

=L - Adverse impact - long term
-S - Adverse impact - short term
+L - Beneficial impact - long term

+S - Beneficial impact - short term

Geographical Area _Bjllerica

ALTERNATIVE 1
ALTERNATIVE 2
ALTERNATIVE 3

o
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ALTERNATIVE 4

')

ALTERNATIVE 5
ALTERNATIVE 6

¢ d

These are preliminary findings of impacts which are subject
to review and refinement by local, regional, state and Federal
agencies.

Aesthetic

(+L) Recreation at treatment site would be possible with the acquisition
of extra land

(-L) Sludge incinerator would degrade natural skyline

(-L) Rapid infiltration site near Walden Pond would destroy natural
landscape

Biological

(+L) Ending discharge of effluent in Concord River would benefit
aquatic life

(-L) Effluent would dominate Concord River during low flow periods with
possible problems of toxicity from ammonia, residual chlorine
and chloramines to aquatic life near outfall

(+L) Effluent would augment low flow in Concord River during dry seasons

( ?) Substantial effluent discharge would affect Merrimack River-near
outfall

(-S) Possible treatment failures would harm aquatic life

(+L) Merrimack River would be able to assimilate effluent after treatment
failure than Concord River

(-L) Effluent discharge above water supply intake would create a public
health hazard in event of treatment failure; downstream bypass
would be needed

Engineering

(+L) Operation would require one-half the man hours, two-thirds the
amount of energy and one-eighth the chemicals of other alternatives

(+L)} Flow augmentation would ensure adequte water supply

(+L) Sludge and solid waste resource recovery facility would provide
revenue for town

Socio~Economic

(+1) Treatment site in industrial zone would support goals of economic
development and maintenance of open space
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SUMMARY OF IMPACTS

-L - Adverse impact - long term
-S - Adverse impact - short term
+L - Beneficial impact - long term

+S - Beneficial impact - short term

Geographical Area Lowell, Dracut, Tewksbury and Eastern Tyngsborough

ALTERNATIVE 1

o

ALTERNATIVE 2

ALTERNATIVE 3

q

ALTERNATIVE 4

ALTERNATIVE 5

ALTERNATIVE 6

These are preliminary findings of impacts which are subject
to review and refinement by local, regional, state and Federal
agencies.

Aesthetic

(-L) Facility would destroy natural character of Duck Island and
degrade riverscape

(-L) 460-acre rapid infiltration site in Fcrt Devens area would be
visible from Route 110

(-L) Site would destroy existing woodland

Biological .
(+L) Effluent discharge would augment low flow in Concord River during

summer, add dissolved oxygen to river and lower solar heating

(-L) Effluent discharge during low flow periods would dominate river with
possible toxicity to aquatic life near outfall from ammonia, chlora-
mines and residual chlorine

(+L) Ending discharge into Merrimack River would benefit aquatic life

(-L) Amount of wastewater would be too great and its consistency
too variable to provide enough information for full public health
assessment

(-L) Long transmission line would present hazards of vandalism and
leaks into groundwater

(+L) 1f system were shown as feasible, it would improve water temperature
of Nashua River and provide aquifer storage in dry weather

Engineering
( O) Site existing in flood plain above 100-year minimum flood elevation

would be extended with special flood-proofing and pumping

(-S) Repetition of 1936 flood would damage facility and contaminate
Merrimack River

(+L) Operation would require one-half the man hours, two-thirds the
amount of energy and one-eighth the chemicals of other alternatives

(-L) Operation would require substantial amounts of energy for pumping
through transmission lines

Socio-Economic

(-L) Rapid infiltration site on land designated for public use in
Lancaster, industrial use in Bolton and military training at Fort
Devens would be contrary to goals of regional and local economic
development and main%eé‘nance of open space



-L - Adverse impact - long term
-S = Adverse impact - short term

SUMMARY OF IMPACTS +L - Beneficial impact - long term
+S - Beneficial impact - short term

Geographical Area Lowell, Dracut. Tewksbury and Eastern Tyngsborough (Cont'd)

— N MY N O
seEsie
SREEER
2352225
£ W PR R R
555885
- - o

g
—>

b

\=4
A4
P
A~

(+L) Sewer service area in Tewksbury would support local goal of
economic development

I ) d? (-L) 1990 Sewer service area in Lowell might encourage suburban

development against goal of maintaining open space

®ddboded (+L) Sewer service area in Lowell would encourage intensive development

J consistent with goal of economic developmert

N
A4

$ 9 &f L) (-L) Sewer service area in East Dracut would not serve an industrial
zone contrary to local goal of economic development.
PO P (-S) Expansion of pipeline would disrupt street traffic in Lowell
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-L - Adverse impact - long term
-S - Adverse impact - short term

SUMMARY OF IMPACTS +L ~ Beneficial impact - long term
+S - Beneficial impact - short term

Geographical Area _Southern Chelmsford

These are preliminary findings of impacts which are subject
to review and refinement by local, regional, state and Federal
agencies.

ALTERNATIVE 1
ALTERNATIVE 2
ALTERNATIVE 3
ALTERNATIVE 4
ALTERNATIVE 5
ALTERNATIVE 6

Biological

(+L) Effluent would augment flow in Concord River during dry seasons

(+L) Efflunet discharge should add to levels of dissolved oxvgen and
reduce solar heating

¢ (-S) Effluent would dominate river in low flow periods and many
may be toxic to aquatic life near outfall because of ammonia,
chloramine and residual chlorine

(+L) Ending effluent discharge into Concord River would aid aquatic life

(?) Substantial flows would have significant impact on Merrimack River

(-S) Treatment failure would harm aquatic life near outfall

(+L) In event of treatment failure, Merrimack River would be able to
assimilate wastes better than Concord River

[ (-L) Long transmission line would offer possibilities for vandalism and

leaks into groundwater
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Engineering
¢ (+L) Operation would require one-half the man hours, two-thirds the

amount of energy and one-eighth the chemicals of other alternatives

Socio-Economic

¢ (+L) Site in industrial zone would support goal of maintaining open space
¢ (-L) Site would take space needed for economic development

¢ ¢ (-L) Site would not support goal of economic development




-L - Adverse impact - long term
-S - Adverse impact - short term

SUMMARY OF IMPACTS +L - Beneficial impact - long term

+S - Beneficial impact - short term

Geographical Area __ Westford

ALTERNATIVE 1
ALTERNATIVE 2
ALTERNATIVE 3
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ALTERNATIVE 4

ALTERNATIVE 5
ALTERNATIVE 6
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These are preliminary findings of impacts which are subject
to review and refinement by local, regional, state and Federal
agencies.

Aesthetic

(-L) 490-acre spray irrigation site would mar natural landscape
(-L) Site would be visible from Routes 495 and 22 and ski slope
(+L) Recreation would be possible with acquisition of extra land

Biological

(+1L) Effluent would improve water quality near outfall in Merrimack River

(+L) Effluent would augment low flow in Concord River during summer

(+L) Effluent should increase levels of dissolved oxygen and reduce
solar heating

(-1} During low flow periods effluent would dominate river flow with
possibility of ammonia, chloramines and residual chlorine proving
toxic to aquatic life near outfall

{?) Discharge would have substantial impact on Merrimack River

(-S) Treatment failure could prove toxic to aquatic life

(+L) Spray irrigation sites would present no public health hazards

Engineering
(+L) Operation would require one-third the man hours, the same amount
of energy and one-eighth the chemicals of other alternatives

Socio-Economic

(?) Need for sewage collection system would be eliminated by not
allowing small house lots, large apartments or condominiums
as soils are suitable for on-site disposal systems

(-L) Limited sewer service areas would limit economic growth and provide
concentrated housing development contrary to goals of economic -
development and town desires to maintain low density housing

(-S) Pipeline construction would disrupt street traffic
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-L - Adverse impact - long term
-S - Adverse impact - short term

SUMMARY OF IMPACTS +L - Beneficial impact - long term

+S - Beneficial impact - short term

Geographical Area _Pepperell and Western Dunstable

ALTERNATIVE 1
ALTERNATIVE 2
ALTERNATIVE 3
ALTERNATIVE 4
ALTERNATIVE 5
ALTERNATIVE 6

O

These are preliminary findings of impacts which are subject
to review and refinement by local, regional, state and Federal
agencies.

Aesthetic
(-L) 280-acre rapid infiltration site would mar natural landscape
(+L) Recreation at site would be possible with acquisition of extra land
(+L) 105-mile recreation path would be possible along pipeline
(+L) Facility would discharge improved quality of water to Nashua River
(+L) Effluent discharge would augment flow in Nashua River during
dry seasons
(-1) Transmission line would be subject to vandalism and leaks into
groundwater
(+L) System ‘would eliminate effluent discharge into Nashua River
(-L) On-lot disposal

Engineering

(+L) Effluent could be reused by industry

(+L) Operation would require one-half the man hours, two-thirds the
amount of energy and one eighth the chemicals of other alternatives

Socio-Economic

(+1) Transfer of water to Ayer would maintain availability of industrial
land in support of economic development goals

(-L) Site would eliminate land for industrial use

(-L) Sewer service area would not cover industrial zone; instead, it
would cover low density area and create pressure for housing
development in lieu of maintaining open space




-L - Adverse impact - long term

-S - Adverse impact - short term
SUMMARY OF IMPACTS +L - Beneficial impact - long term

+S - Beneficial impact - short term

Geographical Area _Northern Chelmsford, Western Tyngsborough and Eastern Dunstable
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E E E 5 E E to review and refinement by local, regional, state and Federal
ﬁ E E‘i E.‘J.. ﬁ E agencies.
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Aesthetic
55 (-L) 210-acre rapid infiltration site in Tyngsborough would be vicible
v from Route 3
b AP (-L) Site would destroy existing landscape
Biological
) (+L) Bffluent would improve water quality in Merrimack River near outfall
) (+L) Bffluent would augment low flow in Concord River during summer
JP ) (+L) Effluent should increase levels of dissolved oxygen and reduce
solar heating
o0 (-L) Ammonia, chloramines and residual chlorine in effluent might
prove toxic to aquatic life near outfall
() (?) High flow would have significant local impact on Merrimack River
b (-8) Treatment failure would prove toxic to aquatic life

¢ (+L) Removing effluent from rivers would enhance aquatic life

D ¢ (?) Tyngsborough needs a sewage collzction system

f ¢ (-L) Transmission line for sewage from Dunstable would be subject to
vandalism and leaks into groundwater

¢ (+L) System would not create public health hazards

¢ (-L) Site would be good well field
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Engineering
¢ & (+L) Operation would require one-half the man hours, two-thirds the

power and one eighth the chemicals of other alternatives

Socio-Economic

¢ (-L) Sites would not support goals of industrial development or
maintenance of open space

¢ (-S) Transmission line construction would disrupt street traffic in
Chelmsford
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